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(57) Abstract 

This invention describes a method and a device for self-contained power supply of electronic systems by conversion of energy from 
non-electric sources into electric energy by means of charge generators. Charge generators used in such devices may be piezoelectric or 
myoelectric elements or radioactive sources of charged particles which, unlike traditional electric supply sources, do not require periodical 
replacement or recharging. When a charge generator (1) is activated, it generates a series of electrical charges q having a high electric 
potential Uin which are inputted in the charge energy converter (2). The converter (2) is used to increase the initial value q of the charges up 
to a value Q and simultaneously to reduce their potential to a value Uout which is lower than Uin. An electric charge accumulator (3) 
arranged at the output of the device accumulates the charges Q resulting from conversion and which are used to supply electronic systems. 
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IfooGpereHiie othochtch k cnocooy n ycrpoiicTBy, ooecnenHBaiomHM aBTOHOMHoe 
niiTaHiie sjieKTpOHHbix chctcm nocpencrBOM npeoopa30BaHHH 3Heprnn hctomhhkob 
He3JieKrpnHecKOH npHpozibi b 3JieKTpiiMecKyK> 3HeprnK) c noMombio reHepaTOpoB 3apaaa. B 
KaMecTBe reHepaTOpoB 3apaaa zuia t3khx ycrpoficTB mop.t ncno.nb30BaTCH nbe303jieMeHTbi, 
Tpn6o3.neMeHTbi, a TaioKe paa'^oaicTHBHbie hctomhhkh 3ap>r>KeHHbix nacTMu, He Tpe6yiomHe 

nepH03HMeCK0H 3aMCHb[ HJ1H nOH3apflflKH, B OTJIHHHe OT TpaaHUHOHHblX HCTOHHHKOB 

3JieKTpHHecKoro niiTaHHH, rajtbBaHHHecKHx oaTapefi ripii aKTHBH3auHH reHepaTopa (1) 
3apama oh Bbipa6aTbiBaer nopunio sjieKTpHHeciarx 3apjmoB q c bwcokhm SJiemrpHHecKHM 
noTemniajioM Uin, KOTopaa nocrynaeT Ha bxoh npeoopa30BaTejia (2) 3HeprHH 3apnflOB. 
<t>VHKunji npeoopa30BaTeJta (2) cbohhtch k yBejiHHeHHK) mcxoahoh BejiHHHHbi 3apaflOB q no 
BenHHiiHbi Q c o^HOBpeMeHHbiM noHH5KeHneM hx noTeHmiajia no BejiHHHHbi Uout, MeHbiuefi 
no cpaBHeHHK) Uin. J\six HaKonjiennfl nojiyMeHHbix b pe3ynbTaTe npeo6pa30BaHna 3apsflOB Q, 
TpeoyeMbix miTaHHH sjieKrrpOHHbix chctcm. Ha Bbixo/ie ycrpoiicTBa ycrraHOBjieH 

HaKonirre^b (3) 3jieKTpnHecKnx 3apjuoB. 



HCKJIIO^HTEJIbHO flJIH E(EJIEfl HHc&OPMAIJHH 
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CQOCOE QHTAHIUl J.1EKTPOHHWX CHCTEM 

h ycTPoficTBO jum Ero ocyihectbjiehiih 

OOnacmb mexHum. 

H3o6pereHHe othochtcs k cpeacTBaM aBTOHOMHOro nHramui ajieicrpoHHbrx cwcreM, b 
nacTHOCTH, k cnoco6y h ycTpoHCTBy jxm nurraHRJi MHKpo3JieicrpoHHbix cxeM. 

[Ipediuecmeytomuu ypoeetib mexnuKu. 

B HaCTOHIUee BpeMfl pa3BHTH6 MHKpOSJieKTpOHHKH npHBejlO K TOMy, HTO flJlfl nHTSHH>l 

HeKOTopbix (HanpnMep, KMOTI) 3/ieKrpOHHbix mhkpocxcm, BbinojittHfomux HeGojibmne 
o6-beMbi BbiHHCjieHHH, Tpe6yerca Kpafwe Majioe kojiuhcctbo sjieicrpHHecKoii 3Hepr*HH asm hx 
riHTaHHM. rio3TOMy npejtnpHHHMaroTca nonbiTKH o6ecnemrrb asroHOMHoe 3jieKTpnHecKoe 
rurraHne xaKKX mhkpocxcm., HanpnMep, c Hcnojib30Ba™eM BCTpaHBaeMbix b hx Kopnyc 
MMKpora6apMTHbix rajibBammecKnx hctohhhkob naTaHwa. 

HenocraTKOM TaKoro ycrpoHCTBa HBjmeTCJi orpaHHMeHHwfi cpoK cny>K6b[ 
rajibBaHHHecKoro HcroHHHKa. 

B cbji3h c 3thm, npHBJieKaTejibHbt nonbiTKH oTKa3arbC« ot HefloJiroBeHHbrx 
rajibBaHHHecKHX hctohhhkob nmraHmi h HCnojib30BaTb win nojTy^eHra He6ojibuiOH nopUHH 
3jieicrpHHecKoro 3ap$m&, flOCTaroHHOH mm KpaTKospeMeHHoro nirraHHH sjieicrpoHHOH 
CHcreMbi, Majiora6apirrHbie ycrpoHCTBa, npeo6pa3ytomne 3HeprHK) hctohhhkob 
HesjieicrpHMecKOH npHpcau b 3.neKTpH'.ecKyK>. 

H3BeCTHW, K HpMMepy, CnOCo6 H yCTpOHCTBO AJIH IlHTaHHH 3JieKTpOHHOH CMCrreMbl 

nocpeacTBOM HH/iyKUHOHHoro reHepaTopa, nocrpoeHHoro Ha waroBOM flBHraTe/ie (naxeHT 
CUIA Ne 5061923, kji. H 04 Q 9/00, 1991). B rroM ycrpoHCTBe ajlh nmaHHfl 3JieKTpOHHofl 
CHcreMbi Hcnojib3yercH MexaHHHecKoe BpameHHe poTopa ynoMxnyroro ABHraxejis, KOTopoe 
n03BOJiaeT HnnyupupoBaTb Ha Bbixoae o6motkh craiopa 3JieKTpHnecKoe HanpaaceHHe, 
flocraTOHHoe zuui nwraHHa 3JieKTpoHHoii CHcreMbi. J\iin paaa ycrrpoHCTB 3th MexaHHnecKHe 
ABHMceHHK Heyao6Hbi, paBHO k&k cpaBHKrejibHO 6ojibUiHe ra6apHTbi h BbicoKa* CTOHMOCTb 
ABHraTeom, KOTopwe orpaHHHHBaioT npHMeHeHHe TaKoro BH.ua hctohhhkob mrraHHH. 

HsBecTHbi Tajcwe caoco6 h ycrpofiCTBO juw reHepHpoBaHna tokobwx HMnyjibcoB &/m 
aKTHBauHH CBero-HSjnyHaromero naom (naTCHT CUIA jYs4595864, kji. H05B 37/02, 1986). B 
ynoMHHyTOM ycrpoHCTBe y/iapHoe MexaHHiecKoe B03AeHCTBHe Ha ribe303JieMeHT npo hiboaht 
HMnyjibc TOKa, KOTopbifi nocpewrrBOM HMnyjibCHoro TpaHC<J)opMaTopa npeo6pa3yeTca b 

JIHCT B3AMEH H31>flTOrO <HPABHJIO 26) 
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HMrry/ibc TOKa., HeooxciuiMbifi ana aKTMBiuauHH CBeTo-H3JiyMaK3mero nuoaa B 3tom - 
35 ycTpoficTBe HMnyjibCHbiii TpaHCfpopMaTop, b KanecrBe eflHHCTBeHHoro 3.neMeHTa cxeMw, 
cjiy^KHT corjiacyiomHM 3JieMeHTOM, Heo6xo.aHMbiM jxsih o6ecneMeHHH 3$4>eKTHBHoro 
npoxoMcjqeHRH TOKOBoro MMnyjibca ot nbe303jieMeHTa c bmcokhm BbixoflHbiM HMnenaHCOM k 
cBero-HrajiynaiomeMy wony c hh3khm bxoahwm HMneaaHCOM. OflHaKO, H3BecrHoe peuieHHe 
He npeflHa3HaneHO nm HaKoruieHHH sjieicrpHHecKOH 3HeprHH, nporaBOUHMOH 
40 nbe303JieMeHTOM, Heo6xo«nMOH juix cra6njibHoro nvrraHna sjieinpoHHbix chctcm. 

HaH6o.nee 6jih3khm k H3o6pereHHK> flBjiaercs cnoco6 nHTaHHJi 3jieicrpOHHOK 
CHcreMbi, coctohiuhh b npeo6pa30BaHHH HesjiemrpHHecKOH SHeprHH b ajiexTpHHeacyro 
sHeprmo h HaKoaneHHH sjieicrpHHecKHX 3apswoB, nHTaiomHx sJieicrpoHHyio cucreMy (3asBKa 
EIIB Xa 0725452, kji. H 01 L 41/113, 1996). Yctpohctbo am mrrauwi 3JiejcrpoHHOH 
45 CHcreMbi, peP.irayiomee yKa3aHHbiR cnoco6, coaep>KHT reHepaTOp 3JieicrpHHecKHX 3apaaoB, 
ncnojib3yiomHH nbe303^eKTpHMecKoe npeoopa30BaHHe MexaHHHeCKOfi 3HeprHH b 
3JieKTpnMeCKyio 3Heprmo, h HaKonnTejib snetcrpHHecKHX 3apHAOB, Bbixcxq KOToporo hbjihctc^ 
BbrxoaoM ycrrpOHCTBa. 

OflHaico H3BecTHbie cnocoG h ycrpoHCTBO Mano 3(p(j)eKTHBHbi juw nHTaHHH 
50 3JieKTpoHHbix CHcreM. 3to 06yc.j10B.neHO tbm, hto nbe303JieMeHTbi, b oTjwHHe ox 

nUIbB&HHHCCKHX HCTOHHHKOB HJ1H HHJCtyKHHOHHblX reHepaTOpOB, He HBJWK>TOI HCTOHHHKaMH 

ajieKTpoflBHMcymHX cun (no-reHiwajioB), a hbjuhotchi reHepaTopaMH sjiejcrpHHecKoro 3apjma. 
UlpHMeM BeJiHMHHa nopuHH npoH3BOflMMoro nbe303JieMeHTOM 3ap$ma, onpejotejiaeTCJi 

OflHOKpaTHblM BH^UIHHM MexaHHHCCKHM B03J3CHCTB HeM, a SJTSKTpHHeCKHH I"lOTeHI4HaJl, 

55 B03HH"caiomHH Ha Bbpcoae Taicoro reHepaTopa 3apn.ua np«Mo nponopiwoHajieH bcjihmhhc 
ynoMjiHyroro 3apaqa h o6paTHO nponopuHOHajieH BejiHHHHe BbixojiHOM cmkocth reHepaTopa 
B nacTHOCTH, nbe303neMeHTbt no3BOJi5UOT nojiy^aTb He6ojn>uiHe no bcjikhuhc 3apsmw c 

OHeHb BblCOKHM SJieKXpHHeCKMM nOTeHUHaJlOM, nOpMKa HeCKOJIbKHX TbICJIH BOJlbT. 

Hcnoab30BaHne crojib BbicoKOBOJibTHOro MCTOHHHKa ojih npaMoro nwTaHHfl HH3KOBOnbTHbix 

60 SJieKXpOHHbCC CHCTCM, T3KHX K3K, HanpHMep, MHKpOSJieKTpOHHbie CXeMbl HeB03MO>KHO. 

HenocpeziCTBeHHoe npHCoeaHHeHHe k nbe303JieMemy 6y<j)<pepHOM Harpy30MH0H 
3jieicrpnHecKOH eMKOCTH c uejibK) HaKormeHHfl Ha Heft 3apswa, Heo6xoflHMoro juvn nHTaHna 

H H3 KO BO Jl bTH O H 3JieKTpOHHOH CHCTeMbl, He 3<p(peKTHBHO, T.K. OflHOKpaTHO npOH3BOflHMaH 

nbe303jieMemroM nopUH* japsma oneHb Majia h tcm caMWM am HaKoruieHKH objibmero 
65 3apjifla Tpeoyercs MHorotcpaTHoe h cooTBexcBeHHo ajiHTejibHoe no BpeMeHH wexaHHHecKoe 
B03aeHCTBHe Ha nbeaosjieMeHT, T.e. MHoroMHCJieHHwe MexaHHMecKHe HaacaTHH hjih yaapu no 

JIHCT B3AMEH H3TbHTOrO (IIPABHJIO 26) 
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HeMy (hto co6crBeHHo a peajnnyeTca b mc\shh3Mc ycrpoftcTBa no 3a*BKe EITB Ne 0725452, 
kji. HOI L 41/113, 1996). 

PacKpbtmue ujodpemenuH. 

3aflaneH n3o6pereHHJi HBjmeTCH co3aaHHe cnocoSa h ycnpoHCTBa mm nHTaHHH 

3JieKTpOHHbtX CHCTeM, n03BOJWK)mHX 3H3.MHT6JIbHO nOBWCHTb 3$tpeKTHBH0CTb HCTOHHHKOB 

3jieKTpMMecKoro nHTaHRH, BbinojiHeHHbix Ha ochobc ycrpoHCTB ajuj npeo6pa30BaHHH 
3HeprMH, Bbipa6aTbiBaeMOH ncrOHHHKaMH 3HeprMH HesjieicrpHHecKOH npHponbi, b 
3JieKTpHHecicyK> 3Heprmo. 

/Xn« 3tofo b cnoco6e nvrraHHii ajieicrpoHHOH CHCreMbi, cocrrosmeM b npeo6pa30BaHHH 
HesjieicrpHMecKOH 3Hepran b sjieKTpHMecKyio 3HeprHK) h HaKoruieHHH Heo6xoflHMoro 
KOJiHHecTBa 3JieKTpHMecKHX 3apnjaoB .ma nirraHMfl 3Jie icrpo h h brx chctcm, b cootbctctbhh c 
H3o6pCT6HH6M npeo6pa30Banne HesjievnpHHecKofi DHeprviH b 3JieicrpnHecKyio 3HeprHro 

OCymeCTBJlilKJT nOCpcaCTBOM reHepaUHH 3JieKTpHHeCKHX 3ap*mOB C BblCOKHM 3JieKTpHHeCKHM 

noTeHUHajiOM, npeo6pa30BaHHeM 3HeprHH nojiyHeHHbix 3apjmoB, conpoBoxcaaiomHMCH 
yBejiHHeHHeM KOJinnecTBa 3jieKrpnMecKKx sapwOB h noHH)KeHHeM kx 3JieKrpvmecKoro 
ncrreHUHajia, c nocnenyioiUHM hx HaKOrineHHeM Ha Bbixoae ynoMHHyroro HcroHHHKa 

nHTaHRJI, flJIH nHTaHHJJ 3/ieKTpOHHOH CHCTeMbl. 

85 ripeo6pa30BaHMe HesjieicrpHHecKOH 3HcprHH, b nacTHOCTH, MexaH hhgcko h 3Hepran b 

3HeprHK> 3JieicrpM4eCKnx 3ap«AOB c bwcokhm 3jicktpmhcckihm noTeHimajiOM MO/Ktrr 6biib 
BbinojiHeHO nocpeacTBOM nbe303JieKrpHHecKoro rah Tpn5o3JieicTpHHecKoro 
npeo6pa30BaHHH. 

ripHBJieKaTe^hHo TaioKe ncnonb30BaHHe b KanecrBe 3apHaoB c BbicoxMM 

90 3JieKTpHHeCKHM nOTCHUHanOM BblCOK03HepreTHHeCKHX 3ap5l>KeHHbIX HaCTHU, B03HHKaiOmHX B 

pe3yjibTaTe pa^HoaicrHBHOro pacnaaa BeujecTBa. 

YcTpoHCTBo, ocy mecTB jiaK) mee TaKOH cnoco6 nuTaHHJi 3JieKrpoHHbix c-HcreM, 
coaepacamee reHepaTop 3/ieKTpnHecKHx 3ap*woB, npeo6pa3yK>iUHH 3Hepnoo HcroHHHKa 
He3JieKrrpn4ecK0M npHpo^bi b 3JieKTpMMecKyK) 3Heprnw 3apaaOB c BbicoKHM 3jieicrpHHecKMM 
95 noTeHuna^OM h HaKomn-ejib sjieicrpHHecKHX 3ap«AOB, b cootbctcbkh c n3o6pereHneM 
aonojmwrejibHo coflepttvvr npeo6pa30BaTejib SHeprvtH 3thx 3apa.aoB, bxoh KOToporo 
noflKJiiOMeH k Bbrxoay reHepaTopa 3apwoB, a Bbrxo^ ynoMHHyroro npeoopa30BaTen» 
noxuunoHeH ko Bxoay HaKonHTeJia 3JieKTpHMecKHx 3ap«flOB, bmxoa Kcrroporo aBJuiercfl 
BbtxoflOM ycrpoHCTBa. Ilpn 3tom npeo6pa30Bare^b 3HCprnH 3apsmoB BbinonHeH c 

JIHCT B3AMEHH31>flTOrO (IIPABH.JIO 26) 
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100 B03M0>KH0CTbK) yBcnHHeHHK Ko^iHHecTBa HcxoAHbix 3xieKTpnMecKHx 3apjmoa, nocrynaromHx 
Ha ero bxoa ot reHepa-ropa 3apsiaoB, h noHH>KeHHfl hx 3JieicrpHHecKoro noreHUHajia. 

npHHUHnHajibwyK) BQ3M03KHocTb AocTHjKeHRH BbiuieyKa3aHHoro TexHHHecKoro 
pe3ynbTaTa mohcho noacHHTb Hcxoaa H3 ycjioBH* coGjuoaeHHa 3aicoHa coxpaHeHHa 3HeprHH 
njiH cooTBercByioiuero vnoopereHHio npeo6pa30BaHKH 3JieKTpHHecKOH 3HeprHH, KOTopoe b 

105 HfleajibHOM BHae Bbinuwvrr Kaic q*Uin=Q*Uout, me q h Uin cooTBeTCTBeHHO 3ap$w h ero 
noTeHUHaJi Ha Bxoae npeo6pa30BaTejui 3HeprHH 3apaflOB, a Q h Uout cooTBercrBeHHO 3apsw 
h noTeHUHan Ha Bbixoae ynoMJiHyToro npeo6pa3oBaTeiifl. Hcxojw H3 3Toro yaiOBHfl mohcho 

OUeHHTb, MTO flJIH yBejlHTMCHRH (yMHO^CeHHM) KOJtHMeCTBa 3ap^AOB Ha BbPCOfle 

npeoopa30BaTejifl 3HeprHn 3apsmoB, T.e. ana ycjioBHs Q>q, Heo6xoAHMo, HTo6bi noTemjHaji 
HO Ha Bxoae ynoMHKyToro npeo6pa3GBaTejw Uin npeBbiinaji noTeHUHan Ha ero Bbixoae Uout. 
YcjioBHe Uin>Uout BecbMa Jienco peajiH3yeTca TexHHMecKH, nocKOJibicy noreHunaji 3apHAOB, 
npon3BoanMbix renepaTopaMM 3apHA08, Taxnx, HanpuMep, KaK ribe303JieMeHTbi h;ih 
TpH6o3JieMeHTbi, o6pa™o nponopuHOHajien co6cTBeHHOH wih Harpy30HHoft cmkocth h 

MOJKCT flOCTHraTb HeCKOJlbKHX TbICflH BOJIbT, B TO BpeMJl KaK nOTCHliHajl, HeOOXOflHMblH flJIH 

U5 nHTaHHH 3/ieicrpoHHbrx cHcreM, b HacrHOCTH MHKp03neKTpoHHbjx cxeM, cocrraBjifleT Bcero 
HecKOJibKO cuhhhu BOJibT. 3^(|)eKTHBHocTb npouecca yMH05KeHvui KOJiHMecTBa 3ap$moB 6yner 
onpeae/urrcs KTIJX ynoMJiHyroro npeo6pa30BaTejiH no othouichviio k npoueccy nepeHOca 
3JieKrpMHeCKOM aneprutt HcxoAHoro 3ap5iaa co bxoas npeo6pa30BaTe;m Ha ero Bbixo/i. 

HaKonHTejib 3Jie KTpHHecKHX 3ap?iaoB b yKa3aHHOM ycrpoHCTBe MO«er 6biTb 
120 BbinojiHeH b Bnne 3JieKrpHMecKoro KOHAeHcaTOpa, 

B oflHOM H3 BapnaHTOB BbinojiHeHRJi ycTpOHCTBa jura nHTaHHfl 3JieicTpOHHbrx CHcreM, 
npeo6pa30BaTe^b 3HeprnH 3ap$moB Bbino/iHeH b suae noHvoicaiotuero TpaHc<$>opMaTopa, 
nepBHHHaa o6motk3 KOToporo coewHeHa c BbixoflOM reHepaTopa 3JieicrpHHecKHX 3apHAOB, a 
BTopHHHaa o6MOTKa Mepe3 BwnpaMHTejib coeAMHeHa c viaKonHTejieM sjieicrpHMecKHX 3ap»AOB. 
125 TaKofi npeo6pa30BaTejib 34)<J}eicrHBeH, Kor^a reHepaTop 3apaaa npoH3BOflHT KopoTKHe 
BbicoKoaHepreTHHecKHe HMnyjibcw TOKa. 

B npyroM BapHairre BbinoJiHeHHfl ycrpoficTBa mix nmanm 3JieicrpoHHbrx chctcm, 
npeo6pa30BaTejib 3HeprHH 3apaaoe BbinojiHeH b Bnae nojtynpoBOAHHKOBoro 
npeo6pa30BaTejia, BxoAHaa o6jiacTb KOToporo, noaKJnoHeHHas k Bbixofly reHepaTopa 
130 sjidcrpHMecKHx 3apaaoB, o6pa30BaHa nojiynpoBoziHHKOBOH crpyKTypoii, npeaHa3HaneHHOH 
nnx HaKonjieHHH 3apaaoB or reHepaTopa 3JieicrpHHecKHx 3ap$moB h cpopMHpoBaHHfl npouecca 
JiaBHHHoro npo6o» npH npeBMineHHH noporoBoro H^npsuKeHua Ha nojiynpoBOflHHKOBOH 
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crpyKiype, a BbixoaHaa o6jiacrb no^ynpoBOflHHKOBoro npeo6pa30BaTeji5i oopa30BaHa 
oGjiacTbio pa3^ejieH>w h HaKormeHHA BTopHMHtrx 3apflAOB, o6pa3yK>mHxc« b pe3yjibTaTe 
135 jiaBHHHoro npo6oH, h coeavmeHa iepe3 BbinpsMHTenb c HSKonHTCJieM 3Jieicrp{r4ecKHX 
3apazioB. BxoAHaa o6jiacrb nojiynpoBOAHMKOBoro npeo6pa30Bare.o» mojkct 6biTb o6pa30BaHa 
pa3JiHMHbtMH crpyKvypaMH, HanpHMep, o6paTHocMemeHHHM p-n-nepexoAOM, apyrHMH 

BHflaMH flHOAHMX CTpyKTyp, a TaKJKe TpaH3HCTOpHOH, JIH60 TMpMCTOpHOH CTpyKTypOH, 

KOTopue 6yflyT o6ecnesHBaTb 5onee pe3KHH npouecc jiaBHHHoro yMHOKeHHH 3JieicrpnMecKHx 
uo 3ap«aoB. 

Ilpeo6pa30BaTe^b 3HeprHH 3apsmoB, mo)kct 6brn> Taiotce BbinojiHeH b anm SaTapeH 
KOHfleHcaTopoB, cHao>KeHHofi KOMMyrauHOHHbiM ycTpoflcTBOM, npeflHa3HaHeHHWM njisi 
nepeionoMeHioi KotmeHca-ropoB c nocjiexiOBaTejibHoro cocuhhchhk, HeooxoawMoro asm 
HaKonjieHMa 3apanoB ot reHepaTopa 3apj»AOB, na nocnexiyTomee napanJienbHoe coeAHweHHe, 
145 no3BOJTHiouiee noHM3HTb noreHUHaji 3apa.aoB Ha Bbixoae npeo6pa30BaTe.riH h npn stom b 
nojiHofi Mepe ncnoJib30BaTb Becb 3apa,n, HaKoruieHHbiH Ha icaxaoM KoaaeHcaTope b 
OTflejibHOCTH. B 3tom BapHaHTe 3Heprns 3JieiapHMecKHx 3apHflOB, BbipaocrraHHaji 
reHeparopoM 3apaaoB, Hcno;ib3yeTCJi c HaH6ojibiueH scpcpeicrHBHOCTbio. 

TeHepaTop sjieicrpHHecKHX 3apHA0B MOHceT 6brrb BbinojiHeH b Bvme nbeacojieMema, 
150 TpH5o3JieMeHra. npHBjieKaTejibHO TaioKe Kcnojib30BaHne TaKoro npaicrHMecKH 
HencMepnaeivioro no cmkocth reHepaTopa 3jieicTpH i iecKJtx 3apsmoB c bwcokhm 
3jieicrpn4ecKHM ncrreHUMajiOM, KiiK HanpHMep, paanoatcrMBHbiM MCT04HMK 3ap$T/KeHHbrX 
nacTHU, KOTopbifi mojkct 6brrb BbinojiHeH b Bi-me KOHmcHcaTopa , ozma o6ioiax(Ka KOTopon-. 
coflepxHT pavanoaKTHBHbiH MaTepHaji n3JiyHaiomnH 3ap«5KeHHbie B-Hacraubi, a Apyraa 
155 o6KJiaaKa cjiy»cHT hx KojuieirropoM. 

Asa nocneAHHx BM.ua reHepaTopoB 3/ietcrpnsecicMx 3apaAcm npoM3BOA»T 3apsui 
cpaBHHTejibHo MexmeHHO, noaroMy pna npeo6pa30BarejieH 3HeprHH 3ap5WOB, onHcaHbix 
Bbiuie, uejiecoo6pa3HO aonojiHHTb ^opMnpoBareneM kopotkhx HMnyjibcoB, BKJiioMeHHbiM 
MOKfly BbrxoAOM reHepaTopa aneicrpHHecKHx 3apsmoB h bxoaom npeo6pa30BaTejm 3HepruH 
160 3JteKTpnHecKitx 3ap5moB, BbinojiHeHHbiM noflo5HO ra3opa3panHOH Tpy6ice jih6o b B«jie 
no^ynpoBOaHHKOBoro noporcmoro SJieMeHTa, HanpHMep, THpHcropa. 

KpamKoe onucanue (piuyp nepmeoKeu. 
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Ohp.1 - 6;iok cxe M a, ycrpoMCTBa a™ nirraHHa 3/ieicrpoHHbix chctcm. b koto P om 
peajiHaosaH 3a* BJ ieHHbiH cnocoo nMTanHj) 3j,eKrpoHHux ch^m, BiciwrcaiowMfi 
npeo6pa30BaHHe h HaKonneHHe sneicrpHHecKHx 3apjwo B . 

0>Mr2a - ycrpoHCTBO aji* rurraHHS 3JieKrpoHHbix CHcreM, a KoropoM npeoopasoBarejib 
aweprHH sapjwoB BunojmeH Ha ochobc nomocaioiHero TpaHapopMaropa. 

Oar.26 - ycrpoHCTBO jxm mmHH* ajietcrpoMHux cwcreM, B koto P om 
npeo6pa3o B aTejib 3 H eprHH sapjmoB BbmojmeH Ha ochobc noHHacarowero TpaHapopMaropa, 
AonojiHeHHoe noporoBbiM sneMeHTOM. 

- BapnaHT ycrpoMCTBa ojts nuraHH* 3;ieia-poHHbix cxe M , b koto P om 
npeo6pa30BaTejib SHepran aap^woB BunojmeH Ha ocHoee nojiynpoBOflHHKOBofi cipyKrypw. 

<&nr.4 - ycrpoHCTBO «jw nvrraHH* 3 jie.crpoHHbrx cxe Ml b kotopom npeoopaaoBaxe^b 
SHeprmi 3apH fl oB BbinoiiHeH Ha ochobc oarapew KonaeHcaTopoB. 

flpednoHmum&ibHbte sapuaiintbi ocymecntAienuM u3o6pemeHUK. 

Ka K noxaaaHO Ha 4mr.l, ycrpoiicrBO am nwraum sneicrpoHHbix CHcre.M co^epmrr 
reHepaTop 1 3 apjmoB, bmxoa Koroporo no^KjuoMeH ko bxo/jv npeo6pa30BaTe;w 2 3H eprHH 
aapTOOB, a Bbnco* npeoGpaaoBaTeji* 2 nowjnoHeH ko BxoAy HaKomfrejia 3 sapnuoB, Bbixoa 
Koi oporo aBJinercji buxoaom ycrpoHCTBa. 

HaKonH-rejib sjiemrpHnecKHx 3apsnoB, Moxer 6birb BunojmeH b suae 3/ie.crpHHecKoro 
KOHfleHcaropa, a xaicxce 6o/iee cjio^khoh CHcreMM, BKJiK>4aiomeH aKK^y/mropHbie 
HaKonHTejiH c nuibBaHHHecKHMH hjih cynepHOHHbiMH 3jieMeHTaMn. 

CorjiacHo <pnr.2a ycrpoHCTBO mm TiHTaHH* 3JiekrpoHHbix cmctcm, b koto P om, 
npeoSpasoBaTejib 3H eprHH aapaaos coaepaarr Tpa H C(popMaTop 4, nepBHHHas ooMOTKa 5 
KOToporo sBJiaerca bxoaom npeo6pa30Barena, a BTopHHHa* o6motk3 6 coeflHHeHH.au c 
BbinpaMHTejieM 7, o6pa3yer bwxoa ynoNWHyroro npeo6pa30Ba-rai*, coeaiineHbiH c 

HaKOflHTeJlbHblM KOHfleHCaTOpOM 8, KOTO P blH HBJiaeTCH BblXOflHblM 3JieM6HTOM yKaaaHHOPO 

ycrpoHCTBa. 

Ha 4>Mr.26 H3o6pa*eHO ycrpoHCTBO aw nH-raHna sjiexrpoHHbix chctcm, 
BwnojiHeHHoe no cxe M e, npeflcraB^eHHofi Ha <pHr.2a, h flonojmeHHoe noproawM 3Jie M eHTOM 

9. 

B ycrpoHCTBc jwi nHTaHH>i 3 jieKTpoHHbix chctcm corvnacHO <}wr.3 npeo6pa30Barejib 
3Heprnn sapaaOB Bbino^Hen B BH^e no;iynpoBOAHMKOBOH crpyicrypbi, MMewwefi nofljio>KKy 
10 n-THna, c 3nHra -CHanbHbiM cjiocm 1 1 p-rnna. B sriHraKCHajibHOM cjioe 1 1 c4>opMHpoBaHbi 
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BbinpHMiwiomHK KOHTaKT 12, BbinojiHeHHbiu b B ,uie p-n-nepexooa, „ omhmcckh fi kohtskt 13 
KoHTakTbi 12 « 13 oGpaajoor bxoa ynoM*Hyxoro npeoSpaaoBaxe™. BuxoahoH 
HaKonHTejibHbifi KoaaeHcarop 8 yxaaaHHoro ycrpoHcraa co^HHeH oahhm B uao fl o M c 
no^oacKoii 10 „ apyrMM bmboaom nepes b^m^ 14 c Bunp^^HM ko^ctom 12. 
Ha 4,Hr.4 npwcnumeHo ycrpoHCTBo aa* nraHH* a^e^mmx chc™, b K oto P om 
npeo6pa30BaTen b SHeprHH 3 a P ^o B , co flep *amHH Ha 6op as n OAHHSKOBbix KOHAeHcaxopoB 
15, c noMomsK) ycrpoHCTBa KOMMyxau™ 16 M p>Ker 6bm. Tpa H c<}>o P MH P OBaH b c5o pKy c 
noceAOBare^H^M C0QWH ^ M OTHX KOHAeHcaxopoB. KOr^a see KOM M yrarop bl 
nepeaeAeHBi b nono^HHC I, ah6o b c6o P Ky c napalm** coe^HeHHeM KOH^eHcaropoB 
Kor*a Bee KOMMyxaxopb, nepeBeAenb, b no^e HH e II. K B.xoAy y„o«*Hyxoro 
npeoepaaoBa-nyw, Hepe3 BbinpfiMHTejib 14, no aK nK,HeH BbccoAHOH HaKon^bHb.n 
KOHAeHcarop 8. 

B cootbctcbhh c ^v. 1 npeo6pa30Ba HH e He M e,np,iMecKofl 3 „e P ™„ B 3 ;ieicrpHHecKyio 
3He P rnK> ocymecrajuiKJT c homou^ renepaxopa 1, K <m> pb ,H Bb.no.Hen c bo3mo*h OCTN o 

n P OH3BOACTBa 3JieiCTpHMeCKMX 3 a P HAOB q C BblCOKMM 3JieKTpKHCCKHM nOTeHUHBJlOM Uin. 

BupaeoxaHHbie reHepaxopoM 1 sapHAB, q nocryna^ «a bxoa npeoopaaoBaxe** 2 3H eprHH 

3a P HAOB, KOTOpblH BHUO^eH C B03MO>KHOCrb f O yBenHHCHMK HCXOAHOrO KCHMeCTBa 

mmciPhhcckhx 3a p flfl0 B h nonioceHH* mx 3„err P H 4 ecK0ro noxeHu^a na B «xo fl e 
npeo6pa30BaTe^ 2. 3jieKxpnHccKHe 3 apHAb, Q c BuxoAa npeofipaaowntau. nocrynaiar Ha 
bxoa Ha KOr ™ 3 3thx 3 ap W Koxopb.f, urpaer po.b Bbrxo.noro 6 y <p<pe P a ycrpo HCTBa 
A*a nHxaHHx 3jieKTpoHHbrx chctcm h npeAH^HaneH HaxonjieHHsi „ xpaHewiH 

3JiCKTpHMecKHx 3a P *AOB. BbrxoA HaKon,™ 3, KaK yace OTMe^ocb, * B ™erc* B brxo flOM 
ycrpoHCTBa juw nHTamia 3JieKxpoHHBix CHcreM. 

npeoepaaoBaxe^H 3„e,apHHecK 0 i< 3 H epr«M ycnpoiicrBa a** nnraH^ ^ccipomibix 
CHcreM, no cj.nr.2a h P a5oTaKrr b HMnyjibCHOM pe** M e. Ecah aicrHBH3a«u« 

reHepa-ropa 1 aap^a hphboaht k o6pa3o BaH hk> Bbicx>KO3HeprerHHecK0ro tokoboto 
HMrryAbca, to h P h noaane xaKoro tokobopo HMny^bca b nepBHHHyro ooMOTxy 5 
TpanccpopMaxopa 4 GnaroAapa MeicrpoManiMTHOM TpaHc4>opuaiu«M 3HeprHH HMnynbca bo 

BTOPHHHOH o6MOXKe 6 TpaHC^OpMaTOpa 4 HSBOAHTCS HMITyjlbC MeicipoABHacymeB CH^B, 
OAC). RoCKO^bKy 4HC/.0 BMTKOB BO BXOp HMHOH o6mOTKC 6 MeHbLUe, HtM HHCilO BHTKOB B 

nepBHMHOfi oOMoxxe 5, to aMnmyaa 3J\C bo *to P hhho* oomotkc 6 6yAer Menbuie, neM 
aMHAHryAa bxoahofo Hanp^eHH^, a aMUA^a TOKa bo bto P hhhoh o6.MOTKe 6 V Aer 
npeBbruiaexb aMiunnyay xoxa b nepBHMHOH ofiMonce 5. TaxnM oopaaoM, noiiHuH 3a PJIfl Q B 
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230 ttom BTopHMHOM HMnyjibce noJiyHaeTca Gojibiiie, neM 3apHA q, saicrno'ieHHbiii b nepBHHHOM 
HMny^bce, HCXOAtmeM ot reHepaTopa 3ap«Aa_ riocne BbinpaMjieHHa BTopMMHOro TOKoaoro 
HMnyjibca Ha AByxno/iynepHOAHOM BbinpaMHTejie 7 ero 3apHA Q HaKaruinBaeTcs Ha 

HaKOHMTejlbHOM KOHACHCSTOpfi 8. 

Ecjih aicTHBH3aunH reHepaTopa 1 3ap«jnoB ne yoacerr ooecneHHBarb KopoTKoro 
235 BbicoK03HeprerMMecKoro HMnyjibca TOKa, to hco6xo,hhmo Hcnojib30BaTb noporOBwii 3jieMeHT 
9, coeflHHeHHbift nocneaoBaTeJibHO c oahhm H3 bmboaob reHepaTopa 1 3ap»aa h oahhm H3 
buboaob nepBMHHOH oomotkh 5 MMnyjibCHoro Tpanc4>opMaTOpa 4 (cpHr.26). B yroii cxeMe no 
(pHr.26 HMnyjibC TOKa b nepBHHHOH o6MOTKe TpaHcqbopMaTopa o6pa3yerrcj! b pe3ym>TaTe 
nepeicmoHeHKH (npo6os) noporoaoro s/ieivieHTa 9 npH npeBbiuueHMH Ha hcm Hanp.8xeHR$i 
240 Bbiuie onpeaejieHHOH BeJiHHHHM. 

nopOTOBblH 3JieM6HT 8 3TOH CxeMe MCOKCT 6blTb EMTIOJlHeH B Bltae TpyDKH c 

ra3opa3p5tflHbiM npOMe»ryTKOM jihoo no JiynpoBOAHMKO boh crpyKTypbi, Hanpuviep, 

THpHCTOpa. 

Baptiamr no 4>w\26 6yaeT BecbMa 3(p(peicrnBHbiM npn BbinojiHeHHH reHepaTopa 1 
245 3ap$ma b Bitae Tpn6o3JieMeHTa hjiw paAHoaicTHBHoro HCTOMHHKa 3apH>KCHHHbix HacTHU. B 
thkmx reHepaTopax sjieicrpHMecKHH 3apsw h cooTBercTByioiUHH noTeHuviaji Ha BbixoAe 
reHepaTopa HaKarumBaercH cpaBHwrejibHO mcajishho. 

B npeo6pa30BaTejie 3HeprnH 3apHAOB ycTpoficTBa liHTaHHji ajui 3JieKrpoHHbLx chctcm, 
BbinojiHCHHOM Ha ocHOBe nojiynpoBOAHHKOBOM crrpyicrypbi tpvir.3, HcnoAb3yeTCH 3(p<peicT 
250 jiaBHHHoro npo6oa b nojrynpoBOAHHKax. B Hcnojib30BaHHH s^iperroB CBJoaHHbix c 
aBT03JieicrpoHHOH yAapMOH HOHH3auHefi vi jiaeHHHbiM npoooein b nojiynpoBOAHMKax 
[S.M.Sze, Physics of Semiconductor Devices, N.Y., 1981] 3ano>KeHw o6inHpHbie 

B03M05KHOCTH. B COOTB6TCBHH C 3THMH S^CKTiMH 3iieKTpOHbl C BblCOKOH 3HeprHefi 

6jiaroAapa coyaapeHKHM c MOJieicyjiaMH cpeabi Bbi6HBaiOT n3 hhx AonojiHHTeAbHbie HocvrrejiH 
255 aapHjia, hto npH onpeAejieHHbix ycnoBRHx MO>Ker npHBOAHTb k ueriHOft peaKUMH rx 
jiaBHHHoro yMHO)KeHRa. Ha ochobc AaBHHHbix HeycTOHMHBOcreft pa6oTaioT Tajcne lOBecmbie 
nojrynpoBOAHHKOBbie rrpH6opbi KaK - TvtpHcropbi h jiaBHHorrpojieTHbie ahoaw 

B ycrpoHCTBe aah nmraHvia 3jieicrpoHHbix chctcm, BwnoAHeHHOM Ha ocHOBe 
noAyynpOBOAHHKOBoro npeo6pa30BaTejia no qbnr.3, Bbinp»MA»iomMH KOHTaior 12 coAep;*cHT 
260 oopaTHOcMemeHHbifi p-n nepexoA, Ha cmkocth Kcroporo HaKaruiHBaercH sapaa q, 
Bwpa6aTbiBaeMbiii reHepaTopoiw 1 3apaaa. ripw npeBbiuieHHH HanpanceHvteM Ha p-n nepexoae 
BeAHMHHbi noporoBoro HanpiOKeHHs npoHcxoAMT ero sjieicrpHHecKMH npoooft, 
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conpoBo^uiHfia, po^eHneM naBHHbi 3i.eKTpoH- fl bipoHHbix nap. Hacrb HepaBHOBCCHwx 
HOCHre^H 3a P H*a Gy^ex nepexeKaxb b OMMHecKafi koh-ibkt 13. O flH aK0, eoia conpoxMBjieHMe 
3nHraKCHa^bHoro cjio* 11 Cfl ejiaxb aocxaxoHHo 6oj.buiHM, to tok yrenKH Mepe3 KotrraKT 13 
MO*er 6biTb M enaH Meubixie, 4eM tok hk>k6kuhm 3i,eKrpoHOB h 3 cmibHOJierMpOBaHHOH n- 
o6i,acTH n<wuio«H 10 . oKpecrHocxH KOHraKra 12, B03HHKatom H H Sjiaroaap* 
npocxpaHCTBeHHOMy nepepacnpcwweHMio 3iie»crpHHecKHX noxeHuaajiOB b cipyKrype nocjie 
npo6o« p-n nepexoaa BbmpHM^nomero Kom-aKra 12. Tok wwewwH no^oxoa, 
KOMneHCHpyer tok HepaaHOBecHbix AbipoK, apeficpywmux or KOHxaKra 12 b cropoHy 
no^o^KKH 10, h 6y fl ex 3 & p* m He P e3 BbmpHMHrejib 14 HaKonrntyiMbiii KotmeHcarop 8 *o 
aapaaa Q. E^aroflapa tom y , mto koj.m4Cctbo HepasHOBecrHbix aapaAOB, po^eHHwx 
JiaBHHHbiM npoooeM, bo MHoro pas npeBumaex 3 ap*a q , n P e fl Ba P HTe,ibHO npoH3BcaeHHbifl 
renepaxopoM 1 3 ap«Aa, raKoft no^ynpoBOAHHKOBb.ft npeo6pa30BaTejib 6y fl er paGoxaTb ^ 
yMHOHCHTenb sapwa q. Ka K y>Ke ynoMHHtuiocb, oGnacxb p-n-nepexoaa KOHTanra 12 mojkct 
6b.T b Bbino^HCHa b Bwe hhoh nojiynpoBOAHHKOBofi crpyicrypbi, wanpnMep, jubhhhopo 
najiynpoBOflHHKOBoro SHOna, TpaH3HCTopa win THpucxopa. OcHOBHoe Tpe6o BaH He k 3xofi 
cxpyicrype cocxoht b tom, 4 xo6b, ee B xo flH a« eMKocn, 6«jia 6bi cpaBHwre^bKo Mana, ™ 
nosBOJuuio 6u HaKonHTb 3 a PJW ot reHeparopa sap^oB c bmcokhm noxeHiwajioM h nooie 
npeBbimeHMfl HeKOxoporo noporoBOro Hanparcemu c^opMnposaxb MMnyjibc xona npoooa 
3toh crpyKTypb. c o6pa30BaHHeM npoqecca ^bhhhopo yMHOtteHH* HOCHrejiefi sapsaa 

B ycrpoiicTBe am naraHHa sneicrpoHHbix chctcm, noKaaaHHOM H a <p Mr .4, 
npcoSpaaoBarejib 3H e P rHH aapwoa ocHosan H a KOMMyrauHH H a6o P a 3^eMeHTapHb« 

HH3KOBOjlbXHblX KOHfleHCaxOpOB 15 CMKOCTbK) C H petUlMSyCT npOCTOH CHOCOO 

npeoopasoBaHK* Ben hmhhw hcxo/wopo 3a P5W a q, Bb ip a6axbiBaeMoro reneparopoM 1 3ap>ma. 
n P n noc^eAOBaxejibHOM coeanHeHHM ko hjxq Hcaxopo b IS ( B ce KOMMyraxopbi 16 ycrraHOB^eHb. 
b nojioaceHHe I) o6man Bxoflna* eMKOcrb npeo6pa30BaTejt* wajia h onpeaejiaerca sax 
Cin=C/n, rae C - ewKocxb Kaa^oro KOH^Hcaxopa 15, a n - KOiiHwecxeo KOH^eHcaTopoe 15 b 
npeo6pa30BaTejie. Ecjih renepaxop 1 3 ap>ma Bbipaooxaji Heoojibiuyro nopunro 3 a P> ma q, to 
Hanp^enne Ha Bxo^e npeoOpaaoBaxejiA 6 ya ex GojibuiMM a onpeaejiaerc* KaK Uin=nq/C. ripa 
3tom 6/iaroAap* nocjieflosaTejibHOMy coeziHHeHHK) Ka^wfi oraejibHbiH KOHaeHcarop 15 
6yaeT 3 a P H)KeH ojWHaKOBUM sapwoM q. ripa nocjieayiomeH ycraHOBKe ecex KOMMyraropoB 
16 b nojiorceHHe II B ce KOHfleHcaxopb. 15 coeflHmuorcj. napajuiejibHo. TaKoe napajuiejtbHoe 
coesHHeHHe KO^eHcaxopoB 15 6y fl er Hwerb eMKOcrb Cout=nC, a 3 ap^ 3T oh cmkocth 6yzieT 
paeeH cyMMe sap^oa B cex KOHaencaTopoB 15, x.e. b&jihh! 'He Q=nq. BejiHHHHy Hanpraceniw, 
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o6pa3yK)Lueroca na Bbixoae npeo6pa30BaTe^a, mo>kho onpeaejiHTb KaK 
Uout=Q/Cout=q/C=Uirv/n. TaKHM o6pa30M, crpyiaypa Reaer ce6» KaK yMH05KHTeJib b n pa3 
3apaaa q, npoH3BOAHMoro reHepaTopoM 1 3apswa, c OAHOBpeMeHHbiM noHHSceHHeM b n pa3 
ero noTeHUHana Ha Bbixoae npeo6pa30BaTeJifl. HaxonjieHHe 3JieicrpHMecKHX 3ap*w>B ot 

300 HecKOJibKHx nocjieHOBaTejibHbrx aKTOB reHepauHH sneicrpHHecKKX 3apjwoB nocpeflCTBOM 
reHepaTopa 1 s&punOB npowcxoflHT na HaKonm-ejibHOM KOHaeHcaTope 8 noAKJiiOMeHHOM k 
BbrxoAy ynoMSHyToro npeo6pa30BaTejut, nepea BbinpHMirrejib 14. 

KoMMyraTopbi b npeo6pa30BaTejie wa (Jmr.4 Moryr 6brrb BbinojiHeHbt KaK c 
MexaHHnecKHM ynpaBjieKHeM, tzk h c HcnoJib30BaHHeM a^eKTpoHHbix cpcucTB KOMMyrauHH. 

305 [Jpuecdentibie ebiiue npimepu ennojiHenuH cnocoda u ycmpoucme dan numamm 

3JieKtnpoHUbix cucmeM H&nxtomcfi jiuuib urwioctnpauueu u hu e Koeii Atepe He 
oepaHuiueaetn o6bej»a U30f?f)etnenuji, xapanmepu^yeMOio tpopMyaoii ujo6pemeHiw. 

npoMbiuuieiiHOJi npuMenivHocmb. 

310 H3o6pereHHe Taicace .naer BO3M0>KK0CTb 3(})4>eKTHBHoro Hcnojib30BaHH» h HaKonjieHHS 

3^eicrpHHecKOH SHepraa ot TaKnx hctomhhkob KaK nbe303jieicrpHHecKHe h 
TpH5o3JieKTpHMecKHe npeo6pa30BaTejiH MexaHHMecKOH 3HepraH, pajsHoaKTHBHbie hctomhhkh 
3apa»ceHHbix Hacmu, a TaioKe ot hhmx renepaTOpOB 3jiCKTpH4ecKJix 3apa,aoB. 

IlpHMeHeHHe ycTpoficTB nHTaHHH, cooTBeTCTByjoinHx ju.aHHOMy H3o6peTeHHK>, 

315 Haw60Jiee 34)<peKTMBHO B aBTOHOMHblX 3JieKTpOHHblX CHCTCMaX C KpaTKOBpeMeHHblM 

noTpe6jieHHeM sjieicrpHHecKoro HHTaHHfl, TaKHX Kaic, HanpHMep, sjieKTpoHHbie 3aMKH, 
CMHTbiBaioinHe ycrpOHCTBa art* 3.neKTpOHHbix Kapr, KajibKyjrwropw, nopraTHBHbie 
nepeAaTHHKH CHrHUioB AHcraHUHOHHoro ynpaBJieHHH, ceHCopHbie ycrpOHCTBa, h T.n. 

Ejiaroaapa H3o6peTeHwo, paAMOaicrHBHbie reHepaTopbi 3ap»^OB Moryr 6biTb 
320 a^eKTHBHO McnoabaoBaHbi nnx aojiroBpeMeHHoro nvrraHHH sjieicrpoHHbrx chctcm, He 
no3BOJiHK>mHX Hacroro cepBHCHoro o6c.ny)KHBaHHfl, tskhx KaK, HanpHMep, cepaenHbie 
crHMyjwropbi, HaBHrauHOHHbie paanoMaaKH, CHcreMbi curHajimauHH h onoBemeHH*. 

H3o6peTeHHe no3BOJmeT co3,n.aBaTb cucreMbi HaKoruieHH* 3jieKTpM4ecKOM 3Heprn« 
nyreM 3(p(peKTHBHoro npeo6pa30BaHHfl MexaHHMecKOH 3HepniH ot t3khx HeHCMepnaeMbix 
325 npupojctHbix hctomhhkob MexaHHMecKOH 3HeprHH KaK sHeprvm Berpa, 3Hep™» mopckhx bojih, 
3HeprH5i npmiHBHbDc reneHHii. 
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0>OPMyjIA H30EPETLHRH. 

1. Cnocoo nHTaHHa sjieicrpOHHbix chctcm, BKJnoHatomHH npeoopa30BaHHe 
He3JiCKTpnHecK0H 3HeprnH b 3JieKTpHHecKyio 3Heprnio h HaKOixneHne 3JieKTpnHecKnx 3apaflOB 
fljui nuTSHUM 3JieKTpoHHwx chctcm, ommtnammiuca TeM, hto npeo6pa30BaHHe 
5 HeajieicrpHMecKOH 3HeprHn b 3j,eKTpnHecKyK) SHepnuo ocymecxBJiHJOT nyreM reHepauHH 
3JieKTpnHecKnx 3apaaoB c bwcokhm sjieicrpHHecKHM noTeHUna.ioM, a nepea HaKormeHHeM 
3^eKTpnnecKHx 3apH,aoB npOH3BOflaT npeo6paaoBaHne 3Heprnn 3apsflOB, conpoBOJKaaiomeecs 

yBejIHHCHHCM KOJIHMeCTBa HCXOflHbtX 3JieiCTpH4eCKHX 3apiUOB H noHn»ceHneM KX 

3JieKTpHHecKoro noxeHUnana. 
10 2. Cnocoo no n. 1, ommmamituiicfi TeM, hto npeoopa30BaHne HesjieicrpHMecKovi 

3Heprnn b 3JieKTpn4ecKyro ocymecTBJiHK>T nocpejcTBOM nbe303JieKTpnHecKoro 
npeoopa30Bann5i. 

3. Cnocoo no n. 1, om:\imamntiiics\ TeM, hto npeoopa30BaHne He3JieKTpnMeCKO fi 
3neprnn b 3jieKTpnMecKyfO ocymecrenHiOT nocpeacrBOM Tpn6o3.neKTpnHecKoro 

15 npeoopa30BaHHH. 

4. Cnocoo no n. I, om.iunammtucfi TeM, hto b KanecTBe 3apHAOB c bwcokhm 
s^empuHecKHM noTemunanoM Hcnojib3yK)T BbicoK03HepreTHMecKHe 3apH>KeHHbie nacTHUbi, 
B03HHKaK)iune b pe3y.ribTaTe paAHoaicrHBHoro pacnaaa BeiuecrBa 

5. ycrponcTBO jxm nuTaHHH ajieicrpoHHofi cHcrreMbi, coflepwamee reHepaTop 
20 sneKTpHHecKHK 3apaaoB, Hcnoiib3yK)iuMH npeo6pa30Bamie He3.neKTpnHecKOM 3Heprnn b 

SJieicrpHHecKyK) 3Heprnto, h HaKonHTejib 3JieicrpMHeciatx 3apaaoB, Bbrxon KOToporo aBjiaerca 
BbixoaoM ycrpoflcTBa, om.mua/oufeecu TeM, hto b Hero BBeaeH npeo6pa30BaTejib 3Heprnn 
3apaaoB, bxoa KOToporo noAKjuoneH k Bbixoffy reneparopa 3-ieKrpnHecKnx 3apa.aoB, a Bbixozt 
- ko Bxoay HaKontiTejifl sjieicrpHHecKHX 3apaaoB, npn 3tom ynoMSHyTbifi npeoopa30BaTejib 
25 BbinojmeH c B03MO)KHOCTbK) yBCJiMMCHHa KOjiHMecTBa 3jieKTpnHecicHX 3apjwoB, nocrynaioinKx 
Ha ero Bxoa, h noHHHceHHa noTeHunajia 3/ieKTpHHecKnx 3apa.noB Ha ero Bbrxoae. 

6. ycrpoiicTBo no n. 5, ommmatoxneecn TeM, hto reHepaTop sjieicrpuHecKoro 3apn,aa 
Bbino/iHeH Ha ocHOBe nbe303JieMeHTa. 

7. ycTpoHCTBo no n. 5, omjitmamneecn TeM, hto reHepaTop sjieicrpHHecKoro 3apHaa 
30 BbinojiHeH Ha ocHOBe TpH6o3JieMeHTa 

8. ycrpoHCTBO no n. 5, om.tuHaKnif.eeca TeM. hto reHepaTop sjieicrpHHecKoro 3apnaa 
BbinoiiHeH Ha ochobc paflHoaKTHBHoro HcrroHHMKa 3apjDKeHHbix nacrHu. 
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9. VcrpoflCTBo no nn. 5-8, om*uuaH>u ( eec* TeM, hto HaKon^cjib ^TptHeocx 
3apaaoB BbinojiHeH b Bnne KOH^eHcaTopa. 

10. ycrpoficTBo no ™6o M y m nn 5 lIJIH 6, omwam^ecH T e M , hto 
n P eo6pa30Bare^ 3„eprHn 3 a P> moB Bb.no;meH b Blwe noHHxcwomcro TpaHc^opMaropa, 
nepBHMHa^ ooMOTKa Koroporo cocwHeHa c BBrxo^oM reHepaTopa sjieierpHHecjcHx 3 a PW a 
btophmh^ ooMOTKa Hepe3 BbinpHMHTejib coemi ««* c HaKonHTeneM 3,e«crp H HecKHx 3 ap.uiOB. 

11. VcrpoHCTBO no ^6 OM y h 3 nn. 5-10, onu U ya*>uteecx Te M , hto flonojiHHre^Ho 
conep>KHT (DopMHpoBarenb ko P otkhx HMny^coB, BK^neHHbm Me^y bb.xo.om reHepaTopa 
3 ;ie»crp„HecKHx sapwoB h bxoziom npeoGpaaoeaTe^ 3H eprHH ^errpHnecKHx 3apjmoB. 

12. VcrpoHCTBO no ^K)6o M y H3 nn. 5-9, onrntuanuieec* TeM, hto npeoopaaoBaTeiib 
3HcprH H 3ap H noB BunoiiHeH b BHfl e nojvnpoBoaHHKOBoro npeoopasoBa-raa, Bxoana* 
oo^acrrb Koroporo, nonKJiioHeHHaH k enxony reHepaTopa anerrpiiMecKHx 3ap* flOB , 
oopaaoBBHa no^vnpoBOflHMKOBofi crpyKTypon. npeaHasHaweHHofi an, HaKonnem,* sap*™ 
ot reHepaTopa 3JieKTpiiHecKnx 3a P H* OB h cpopvmpoBaHH* npouecca ^bmbhopo npooos „ pH 
npesbiuieHHi. noporoBoro HanpaaceHitH na ynoMSHyroft nojiynpoBOOTHKOBoH crpytcrype, a 
Bb.xo.Ha>, oojiacn, n OJiy npoBOAHH K oBoro npeoopaaoBaTe^ o6pa30 B aHa oojiacruo 
paucuieHH* h HaKon jieH hh bto P hhh«x aapwoa, oopaaywmiixci. b pesyjis-nn* ^bhhhopo 
npoooa, h coeawHeHa nepes Bbin P HMHTejib c HaKon.rrej,e M 3/ieKrpMHec.cHx sapaaos. 

13. YcrpoficTBo no ji^ooMy h 3 nn. 5-9, omiuuaiouteecH TeM, hto npeoopaaoeaTej.b 
3Heprnn sapanoB B bmo.iHe H b Bute oarapeH KOHaeHcaropoB, CHaotteHHoii KOMMyrauHOHHb.M 
ycrpoficTBOM, npenHaaHaHemibiM aw nepeKJuoMemi* KO Hfl eHcaTo P OB c nocneflOBarejibHoro 
coeaHHeHHii, HeooxoflHMpro Ana HaKonnemt* aapmnoB ot reHepaTopa MeierpvmecicHx 
aapaaoB, H a nocjieayiowee naparmejibnoe cowiiHeKiie, noaBOjiaiomee cyMMHposaTb aapjuw, 
HaKoniie H Hb.e Ha xaxuwM KOH.eHcarope, c OAHOBpeMeHHUM noHHtteHnew noTenuHajra 3 thx 
3apanoB Ha Bbixoae npe06pa30BaTe.ru.. 
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